Exerise 6.1

1. In figure given below, lines AB and CD intersect at
0. If L AOC + £ BOE = 70° and £ BOD = 40° find
Z BOE and reflex £ COE.
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Sol. Ray OE stands on line AB. Q
E
2 AOE + Z EOB = 180°
Linear pair] < —>
[ pair] - <+ AT
= (£ AOC + ZCOE)
+ ZEOB = 180° D

= (L AOC + ZLEOB) + L COE = 180° (1)
= 70° + £ COE = 180°
[~ ZAOC + £BOE = 70° (given)]

= / COE = 110° ..(ii)
. Reflex £ COE = 360° - £ COE = 360° - 110° = 250°.
Also,  /AOC = / BOD = 40° ..(iii)

[Vertically opposite angles]



From (i), (ii), (iii), we get
40° + 110° + £ BOE = 180°
= ZBOE = 180° - 150° = 30°.

2. In figure given below, lines XY and MN intersect at

O. If £ POY = 90° and a : b =2 : 3, find c.
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Sol. Ray OP stands on line XY.
Z XOP + Z POY = 180° AN
[Linear pair] <X O 5
= Z XOP + 90° = 180°
= Z XOP = 90° N
= ZXOM + Z MOP + = 90°
= b +a=90° (1)
a 2
Also,a:b=2:3:> b=§ :>a=2?b (i)
= b+ ﬁ =90° — ﬁ = 90° [From (1), (i1)]
3 3
= b = 54° .. (i)
From (i), we get
54° + a = 90° = a = 36°
ZNOY = LXOM [Vertically opposite angles]
= ZNOY = b = 54° ...(iv) [From (iif)]
Ray NO stands on line XY.
Z/XON + ZNOY = 180° [Linear pair]
= c + 54° = 180° [From (iv)]

= ¢ =180° - 54° = 126°
a =36° b =54° c = 126°.



3. In the given figure, £ PQR = £ PRQ, then prove that
Z PQS = Z PRT.
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Sol. ZPQR = ZPRQ ..(1) [Given]
Line segment PQ stands on ST.
ZPQS + ZPQR = 180° ..(il) [Linear pair]
Line segment PR stands on ST.
Z/PRQ + ZPRT = 180° ..(iif) [Linear pair]

From (ii) and (iii), we get
ZPQS + ZPQR = ZPRQ + ZPRT

= Z/PQS = ZPRT. [Using ()]
4. In figure given below, if x + y = w + z, then prove that
AOB is a line.

Sol. We have x + y + z + w = 360° (1)
Also X+y=z+w ...(if) [Given]
(x+y) + (x +y) = 360° [From (1), (ii)]
= 2(x +y) = 360°
= x +y=180° ..(iif)
As ray CO stands on line AB, such that
x +y = 180° [From (iif)]

Hence, AOB is a straight line.

5. In the adjoining figure, POQ is a
line. Ray OR is perpendicular to
line PQ. OS is another ray lying
between rays OP and OR. Prove , ,
that P © Q




1
Z ROS = _(£Q0S - £ POS)
2

Sol. Ray OR is perpendicular to line PQ.

Sol.

ZPOR = ZQOR (D)
and ZPOR + ZQOR = 180° [Linear pair]
= 2/POR =180° ...(if) [Using (1]

Also ray OS stands on line PQ.

ZP0OS + ZQO0S = 180° [Linear pair]
= ZPOS + £QO0S = 2/POR [From (ii)]
= ZPOS + £QOS = 2(LPOS + ZROS)
= Z£POS + £Q0S = 2/P0OS + 2/R0OS
= 2ZR0OS = £ZQO0S - ZPOS
= ZROS = % (£Q0S - £POS).

. It is given that £ XYZ = 64° and XY is produced to point

P. Draw a figure from the given information. If ray YQ
bisects £ ZYP, find £ XYQ and reflex £ QYP.
Ray YQ bisects ZPYZ.

Q z

1 .

5 £PYZ = ZPYQ = ZQYZ ..(1) .
Ray YZ stands on line PX. < Y X

/PYZ + L7ZYX = 180° [Linear pair]

= 2/PYQ + 64° = 180° [From ()]
= 2/PYQ =180° - 64° = 116°
- /PYQ = 58° (i)

.. Reflex ZQYP = 360° - ZPYQ = 360° - 58° = 302°.
Also ZXYQ = ZXYZ + ZQYZ = 64° + 58° = 122°.
[From (1), (ii)]
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Exercise 6.2

1. In figure given below, find the values of x and y and then
show that AB || CD.



< —>
A X B
y
& 1N
< .
D

130°
Sol. y =130° [Vertically opposite angles]
Further, 50° + x = 180° [Linear pair]
= x =130°
Hence, x=y = 130°

Transversal intersects lines AB and CD.
Such that x = y. [Alternate interior angles]
Hence, AB || cD.

2. In figure, if AB |l cp, cp | EFandy : z =3 : 7, find x

Sol. AB || CD and cD || EF (i) [Given]
Ll =y [Vertically opposite angles]

/1 +z=180° [CD || EF and £1, £z are on the

same side of the transversal]

= y +z =180° .. (i)

. 3 3z
Given: y:z=3:7 = = _ = y= __
z 7 7
3z o 10
+2z=180° = 2 _qgge [From (if)]



= z=126°
y = 180° - 126° = 54° [From (1)]
Now, AB || CD and transversal intersects these lines.
x+y=180° = x+ 54°=180° = x = 180° - 54°
= 126°.
3. In figure, AB || €D, EF L CD and £ GED = 126° find
</ AGE, £ GEF and Z FGE.
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Sol. AB || CD and GE is transversal.
ZAGE = ZGED [Alternate angles]
= AGE = 126°.
Further, /GED = ZGEF + ZFED
= 126° = ZGEF + 90° [~ EF L CD]
= ZGEF = 126° - 90° = 36°.

Again, AB || CD and GE is transversal.
/FGE + ZGED = 180° [Sum of interior angles on
the same side of transversal is 180°.]
=  /FGE + 126° = 180°

= ZFGE = 180° - 126° = 54°,
4. In figure, if PQ || ST, £ PQR = 110° and £ RST = 130°,
find £ QRS.
[Hint: Draw a line parallel to ST through point R.]
S T
P Q 130°

110°
R

Sol. Construction: Through R draw a line XRY parallel to
PQ.
Proof: PQ || XRY and QR is transversal.
/PQR = ZQRY = 110° ..(7) [Alternate angles]
Also, PQ || ST [Given]
and PQ || RY [Construction]



ST || XRY and SR is transversal.
. ZTSR + ZSRY = 180°
[Sum of interior angles on the same side of transversal]

= 130° + ZSRY = 180°

= ZSRY = 180° - 130° = 50° (i)
Also, ZQRY = ZQRS + /SRY
= 110° = ZQRS + 50° [From (i) and (ii)]
= ZQRS = 110° - 50° = 60°.
5. In figure, if AB || CD, £ APQ = 50° and £ PRD = 127°,
find x and y.
PN P By
S 50° n7
y
127°
I X I
~CcQ R D~

Sol. AB || CD and PQ is transversal.
ZPQR = ZAPQ = x = 50°
Again AB || CD and PR is transversal.

o ZAPR = ZPRD [Alternate angles]
= ZAPQ + ZQPR = /PRD.
= 50° + y = 127° = y = 127° - 50° = 77°.

6. In figure, PQ and RS are two mirrors placed parallel to
each other. An incident ray AB strikes the mirror PQ at
B, the reflected ray moves along the path BC and strikes
the mirror RS at C and again reflects back along CD.

Prove that AB || CD.
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Sol. Construction: Draw BE perpendicular to PQ and CF
perpendicular to RS.

Proof: As BE | PQ and CF L RS and PQ || RS.
= BE || CF i

Also, we know

Angle of incidence

= angle of reflection.
ie, ZABE = ZEBC = x.......
and ZBCF = ZFCD = y......
From (i), BE || CF and BC is transversal.

~/EBC = ZBCF [Alternate angles]
= xX=y = 2x=2
= ZABC= «ZBCD [From (ii) and (iii)]

But these are alternate angles. Hence, AB || CD



Exercise 6.3

1. In figure, sides QP and RQ of A PQR are produced to
points S and T respectively. If ~ SPR = 135° and /£ PQT =
110°, find £ PRQ.

P()135°

110°
T Q
Sol. /PQT = QPR + /PRQ

[Exterior angle of a triangle is equal

R

to sum of interior opposite angles]
= 110° = ZQPR + ZPRQ (D)
Also, ZSPR + QPR = 180° [Linear pair]
= 135° + ZQPR = 180° = ZQPR =180°-135° = 45°,
Substituting the value of £ QPR in (i), we get
110° = 45° + Z/PRQ = ZPRQ = 110° - 45° = 65°.



2. In figure, X = 62° £ XYZ = 54° If YO and ZO are the
bisectors of £ XYZ and £ XZY respectively of A XYZ, find
Z OZY and £ YOZ.

X
A

V7

Sol. In AXYZ, ZX + ZXYZ + £YZX = 180°

[Angle sum property]
= 62° + 54° + LYZX = 180°

= ZLYZX =180° - 116° = 64° (D)

Also, LYZX = 2/0ZY [ OZ is bisector of LYZX]

= 2/0ZY = 64° = LOZY = 32° ..(i0)  [From ()]

Also, Z0YZ = 1_4XYZ = 1_ x 54° = 27° . (1i0)
2 2

[OY is bisector of ZXYZ]
In AOYZ, £0OYZ + LOZY + £LYOZ = 180°
[Sum of angles of a triangle is 180°.]
= 27° + 32° + LYOZ = 180°
= ZYOZ = 180° - 59° = 121°
Thus, ZOZY = 32° and <Z£YOZ = 121°.
3. In figure, if AB || DE, £ BAC = 35° and / CDE = 53° find
Z DCE.

Sol. AB || DE and AE is transversal.

ZDEC = ZBAC = 35° (D)
Now, in triangle CDE,
ZCDE = 53° ...(i) [Given]

and «DCE + ZDEC + ZCDE = 180°

[Sum of angles of a triangle is 180°.]
=  ZDCE + 35° + 53° = 180° [From (i) and (ii)]
= ZDCE = 180° - 88° = 92°.



4. In figure, if lines PQ and RS intersect at point T,
such that £ PRT = 40° £ RPT = 95° and £ TSQ = 75°,
find £ SQT.

95°
40° T s
75°

Q
Sol. In APRT, /P + ZR + Z/PTR = 180°

[Sum of angles of a triangle is 180°.]

= 95° + 40° + /PTR = 180°
= ZPTR = 180° - 135° = 45° (D
Also, ZSTQ = ZPTR

[Vertically opposite angles]
= Z/STQ = 45°. ...(i1) [From (7)]

In ATSQ, ZSTQ + /S + £TQS = 180°

[Sum of angles of a triangle is 180°.]
= 45° + 75° + ZTQS = 180°
= ZTQS = 180° - 120° = 60°.

5. In figure, if PQ L PS, PQ || SR, ZSQR = 28° and ZQRT
= 65° then find the values of x and y.

F’J " Q
289
J 65°
S R =T>
Sol. PQ || SR and QR is transversal.
Z/PQR = ZQRT [Alternate angles]
= /PQS + ZSQR = ZQRT
= x+28°=65° = x=65°-28°=37° ..(I)

In right-angled triangle SPQ,
ZP +y + x = 180°
[Sum of angles of a triangle is 180°.]



= 90° +y + 37° = 180° = y =180° - 127° = 53°.

6. In figure, the side QR of A PQR is produced to a point

Sol.

S. If the bisectors of £ PQR and / PRS meet at point T,
then prove that

1
Z QTR = _ 2 QPR.
2

/PRT = /TRS = L /PRS ()
2

[~ TR is bisector of Z/PRS]

and /PQT = /TQR = L /PQR ..(ii)
2

[~ TQ is bisector of ZPQR]
Also, ZPRS = ZQPR + ZPQR . (1iD)
[Exterior angle of a triangle is equal to sum of interior
opposite angles.]
and ZTRS = ZQTR + £ZTQR .(iv)
[Reason same as above]
From (i), (iii) and (iv),
ZQPR + ZPQR = 2(£QTR + ZTQR)
= ZQPR + ZPQR = 2ZQTR + 2£LTQR
= ZQPR + ZPQR = 2ZQTR + ZPQR [From (if)]
= ZQPR = 2 ZQTR

1
= ZQTR = _ZQPR.
2
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